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COAL  RESOURCES  OF 
INDIANA  COUNTY,  PENNSYLVANIA 

PART  1 . COAL  CROP  LINES,  MINED-OUT  AREAS, 
AND  STRUCTURE  CONTOURS 

by 

William  A.  Bragonier1  and  Albert  D.  Glover2 


INTRODUCTION 

An  objective  of  the  Pennsylvania  Bureau  of  Topo- 
graphic and  Geologic  Survey  is  to  provide  accurate, 
timely  information  on  Pennsylvania's  bituminous  coal. 
To  achieve  this  goal,  the  Bureau  cooperates  with  the 
U.S.  Geological  Survey  to  augment  the  National  Coal 
Resources  Data  System  (NCRDS).  NCRDS  is  a com- 
puterized coal  database  developed  by  the  U.S.  Geo- 
logical Survey  to  facilitate  coal-resource  calculations 
for  the  nation  on  a county-by-county  and  seam-by- 
seam  basis,  and  to  produce  various  kinds  of  tables 
and  maps  of  coal  characteristics. 

Before  NCRDS  can  be  used  for  a particular 
bituminous-coal-producing  county,  all  available  data 
on  the  coal  must  be  encoded  and  entered  into  the 
computer  database.  These  data  include  site-specific 
(point-location)  stratigraphic  measurements  and  coal 
analyses,  and  specific  map  elements  compiled  on 
7.5-minute  topographic  quadrangle  maps.  The  map 
elements,  which  include  coal  outcrop  lines,  structure 
contours,  and  mined-out  areas,  are  digitized  and 
stored  in  the  system  for  subsequent  computer  manipu- 
lations. It  is  important  to  recognize  that  this  coal  spa- 
tial data  is  three  dimensional. 

The  maps  in  this  report  represent  Part  1 of 
NCRDS  for  Indiana  County.  Part  2 will  include  the 
various  computer-generated  tables  and  maps  of  coal 
characteristics  for  the  state.  As  the  database  for  each 
county  is  completed  and  the  derivative  tables  and 
maps  of  coal  quality  are  produced,  their  availability 
will  be  publicly  announced. 

Inasmuch  as  the  maps  showing  coal  outcrop  lines 
and  mined-out  areas  are  in  constant  demand  by  many 
users,  including  the  coal  industry,  consultants,  plan- 
ners, government  personnel,  and  academicians,  they 

‘Rochester  and  Pittsburgh  Coal  Company.  655  Church  Street,  In- 
diana, PA  15701. 

“Pennsylvania  Department  of  Conservation  and  Natural  Resources, 
Bureau  of  Topographic  and  Geologic  Survey,  P.  O.  Box  8453, 
Harrisburg,  PA  17105-8453. 


are  being  made  available  through  this  publication  in 
advance  of  Part  2 reports.  These  maps  will  be  of  con- 
siderable help  in  exploration  programs,  land  acquisi- 
tion, land  use  planning,  and  environmental  protection. 

Two  kinds  of  maps  may  be  included  for  each 
7.5-minute  quadrangle  covering  Indiana  County  (Fig- 
ure 1).  First,  for  each  of  the  principal  coal  seams  in  a 
given  quadrangle,  there  may  be  a map  showing  ( 1 ) the 
coal  outcrop  (crop  line),  and  (2)  the  extent  of  all 
known  strip  and  deep  mining.  If  a principal  coal  has 
not  been  mined,  a separate  map  for  that  coal  is  not 
shown.  In  quadrangles  where  there  is  an  individual 
map  of  a coal  seam  containing  an  abandoned  deep 
mine  of  unknown  areal  extent,  only  the  opening  of  the 
abandoned  deep  mine  is  shown  on  that  map.  Second, 
for  each  quadrangle,  there  is  a composite  map  show- 
ing the  crop  lines  of  all  the  principal  coal  seams  (Fig- 
ure 2),  structure  contours,  and  fold  axes.  Three  sepa- 
rate datums  were  used  to  construct  the  structure  con- 
tours: (1)  the  base  of  the  Upper  Freeport  coal;  (2)  the 
base  of  the  Lower  Freeport  coal;  and  (3)  the  base  of 
the  Lower  Kittanning  coal.  The  datum  used  for  a par- 
ticular quadrangle  represents  the  geologic  horizon 
for  which  the  most  accurate  structural  control  could 
be  established. 

All  of  the  maps  contain  information  on  sources 
of  data,  map  reliability,  and  map  symbols.  In  addition, 
the  composite  maps  contain  information  on  structure- 
contour  intervals  and  datums,  and  names  of  fold  axes. 
The  general  layout  of  the  compilation  maps  is  shown 
in  Figure  3. 

The  map  reliability  terms  given  in  this  report 
should  be  used  only  as  a general  guide.  The  reliability 
terms  for  coal  crop  lines  and  structure  contour  lines 
are  defined  according  to  the  approximate  accuracy  of 
the  vertical  placement  of  these  lines:  very  good,  ± 10 
feet;  good,  ±20  feet;  and  fair,  ±30  feet. 

The  structure  contours,  coal  crop  lines,  and  ex- 
tent of  deep  mining  for  each  quadrangle  are  based  on 
maps  compiled  by  William  A.  Bragonier  and  pur- 
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1 . Index  map  of  7.5-minute  quadrangles  in  Indiana  County.  Dates  of  publication  of  topographic 
quadrangle  maps  are  shown  in  italic  type.  Dates  of  photorevision  (PR)  and  photoinspection  (PI) 
are  shown  in  parentheses. 
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MAHONING 
(60  to  uf ) 


UPPER  FREEPORT 
( 730-760  to  p) 


LOWER  FREEPORT 
(50-60  to  uf ) 


UPPER  KITTANNING 
(60-110  to  uf ) 


MIDDLE  KITTANNING 
(150-170  to  uf) 


LOWER  KITTANNING 
(200-220  to  uf ) 


CLARION 
(250-260  to  uf) 


BROOKVILLE 
(290-  310  to  uf) 

MERCER 

(340-350  to  uf) 


Figure  2.  Stratigraphic  position  of  the  principal  coal  seams  in  Indiana  County.  The  intervals,  in  feet,  to 
either  the  Pittsburgh  (p)  or  Upper  Freeport  (uf)  coal  are  given  in  parentheses.  Thicknesses  of 
coal  seams  are  not  to  scale. 


chased  by  the  Bureau  of  Topographic  and  Geologic 
Survey  in  1986  from  the  Rochester  and  Pittsburgh  Coal 
Company.  Subsequent  modifications  to  some  of  these 
maps,  and  the  plotting  of  the  strip  mines,  were  done 
by  Albert  D.  Glover  in  1987  and  1988.  The  mined- 
out  areas  within  the  active  deep  mines  have  been  up- 
dated to  1991.  Strip  mines  were  plotted  using  the  most 
recent  topographic  maps,  so  the  accuracy  of  these  mines 


depends  upon  the  publication  and  photorevision  dates 
of  each  topographic  map  (Figure  2). 

The  reader  is  advised  that  all  of  the  original 
compilation  maps  are  available  for  public  inspection 
at  the  offices  of  the  Pennsylvania  Geological  Survey  in 
Harrisburg.  The  scale  of  the  original  maps  is  1 :24,000. 

The  reference  list  given  at  the  end  of  this  sec- 
tion can  be  used  to  locate  additional  information  on 
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al  Survey 
7.5-minute  quadrangle  used  as 
base  map. 


Figure  3.  Guide  to  layout  of  compilation  maps. 


the  geology  of  Indiana  County  and  the  quality  of  coal 
in  the  county. 
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Structure  contours  very  slightly  modified  by  A.  D.  Glover  from 
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Structure  contours  modified  by  A.  D.  Glover  from  unpublished 
map  by  Bragonier  (1986)  using  unpublished  data. 
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Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 
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Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
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map. 
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Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 
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map. 
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Crop  lines  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Structure  contours  modified  by  A.  D.  Glover  from  unpublished 
map  by  Bragonier  (1986)  using  unpublished  data 
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map  by  W,  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986). 
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Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  by 
W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  based  on  interpretation  of  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986). 
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Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  by 
W.  A,  Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  based  on  interpretation  of  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  by 
W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986). 
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Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  by 
W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  based  on  interpretation  of  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986). 
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Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  by 
W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  based  on  interpretation  of  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986). 
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Crop  lines  of  the  Clarion,  Brookville,  and  Mercer  coals  slightly 
modified  by  A.  D.  Glover  from  unpublished  map  by  W.  A. 
Bragonier,  Rochester  and  Pittsburgh  Coal  Company  (1986), 
based  on  interpretation  of  topographic  map. 

Other  crop  lines  modified  by  A.  D.  Glover  from  unpublished  map 
by  Bragonier  (1986)  based  on  interpretation  of  topographic  map. 
Structure  contours  modified  by  A.  D.  Glover  from  unpublished 
map  by  Bragonier  (1986)  using  unpublished  data. 
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Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986) 
and  unpublished  map  from  Tanoma  Mining  Company  (1991). 
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Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany  (1986),  based  on  interpretation  of  topographic  map. 
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Crop  line  slightly  modified  by  A D.  Glover  from  unpublished 
map  by  W.  A Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
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Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986) 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986). 
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Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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EXPLANATION  , , 
CROP  LINES 

uf — 

Upper  Freeport  coal 


Structure  contour 

Altitude  of  the  base  of  the  f~" » I 

Lower  Freeport  coal,  in  feet 
above  mean  sea  level.  Con- 
tour interval  20  feet. 


MAP  RELIABILITY 
Coal  crop  lines  — good  to 
very  good 

Structure  contours— good  I; 


1400 


SOURCES 

Crop  lines  of  the  Lower  Freeport  and  Mercer  coals  from  unpub- 
lished map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal 
Company  (1986). 

Other  crop  lines  slightly  modified  by  A.  D.  Glover  from  unpub- 
lished map  by  Bragonier  (1 986)  based  on  interpretation  of  topo- 
graphic map. 

Structure  contours  slightly  modified  by  A.  D.  Glover  from  unpub- 
lished map  by  Bragonier  (1986)  using  unpublished  data. 
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Limits  of  deep  mining  from  unpublished  map  by  W.  A.  Bragonier, 
Rochester  and  Pittsburgh  Coal  Company  (1986). 
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Limits  of  deep  mining  from  unpublished  map  by  W.  A.  Bragonier, 
Rochester  and  Pittsburgh  Coal  Company  (1986). 
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Structure  contours— good 


SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Structure  contours  slightly  modified  by  A.  D.  Glover  from  unpub- 
lished map  by  Bragonier  (1986)  using  unpublished  data. 
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Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1  986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
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SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986). 
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Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map 
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SOURCES 

Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  ( 1 986) 
and  unpublished  map  of  Greenwich  Collieries  (1991). 
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SOURCES 

Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  and  limits  of  strip  mining  based  on  interpretation  of 
topographic  map  by  A.  D.  Glover. 
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SOURCES 

Crop  line  of  the  Duquesne  coal  by  A.  D.  Glover  based  on  inter- 
pretation of  topographic  map. 

Crop  line  of  the  Lower  Kittanning  coal  slightly  modified  by  A.  D. 
Glover  from  unpublished  map  by  W.  A.  Bragonier,  Rochester  and 
Pittsburgh  Coal  Company  (1986),  based  on  interpretation  of 
topographic  map. 

Other  crop  lines  from  unpublished  map  by  Bragonier  (1986). 
Structure  contours  very  slightly  modified  by  A.  D.  Glover  from 
unpublished  map  by  Bragonier  (1986)  using  unpublished  data. 
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Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic  map. 
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Coal  crop  line  — good 
Limits  of  known  deep 
mining  — approximate 


SOURCES 


Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  by 
W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  using  unpublished  map  of  North  Point  mine  supplied 
by  James  Douglas,  Daybrook  Coal  Company. 

Limits  of  deep  mining  from  unpublished  map  supplied  by 
Douglas. 

Locations  of  deep-mine  openings  from  unpublished  map  by 
Bragonier  (1986)  and  unpublished  map  supplied  by  Douglas. 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  by 
W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  using  unpublished  map  of  North  Point  mine  supplied 
by  James  Douglas,  Daybrook  Coal  Company. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Limits  of  deep  mining  and  locations  of  deep-mine  openings  from 
unpublished  maps  by  Bragonier  (1986). 
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SOURCES 

Crop  lines  of  the  Upper  Freeport  and  Lower  Freeport  coals 
modified  by  A.  D.  Glover  from  unpublished  map  by  W.  A 
Bragonier,  Rochester  and  Pittsburgh  Coal  Company  (1986), 
using  unpublished  map  of  North  Point  mine  supplied  by  James 
Douglas,  Daybrook  Coal  Company. 

Other  crop  lines  and  structure  contours  from  unpublished  map 
by  Bragonier  (1986). 
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SOURCE 

Limits  of  deep  mining  from  unpublished  map  by  W.  A.  Bragonier, 
Rochester  and  Pittsburgh  Coal  Company  (1991). 
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MAP  RELIABILITY 
Coal  crop  lines  — good 
Structure  contours— good 


SOURCES 

Crop  lines  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Structure  contours  modified  by  A.  D.  Glover  from  unpublished 
map  by  Bragonier  (1986)  using  unpublished  data. 
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SOURCES 

Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986). 
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Structure  contours— good 


SOURCES 

Crop  lines  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Structure  contours  very  slightly  modified  by  A.  D.  Glover  from 
unpublished  map  by  Bragonier  (1  986)  using  unpublished  data. 
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SOURCES 

Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986). 
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SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  maps  by  Bragonier 
(1986,  1991). 
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SOURCES 

Crop  line  of  the  Lower  Freeport  coal  slightly  modified  by  A.  D 
Glover  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986),  based  on  interpretation 
of  topographic  map. 

Other  crop  lines  from  unpublished  map  by  Bragonier  (1986) 
Structure  contours  slightly  modified  by  A.  D.  Glover  from  unpub- 
lished map  by  Bragonier  (1986)  using  unpublished  data. 
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MARION  CENTER  QUADRA  .SOLE 


• ; v •«  -TE  s£>.fc-b  rroRooRAP-n. 


EXPLANATION 


Crop  line  of  the 
Lower  Kittanning 
coal 


Extent  of  known 
strip  mining 


Extent  of  known 
deep  mining 


MAHONING  CUE  Eh 
L A K~£  ( A 


Mottanu  Mill 


MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 
Limits  of  known  deep 
mining  — approximate 


SCALE  ~1:62500 


SOURCES 

Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  from  U.S.  Bureau 
of  Mines. 


l0Fn=n=T — 


CONTOUR  INTERVAL  20  FEET 
NATIONAL  GEODETIC  VERTICAL  OATUM  OF  1929 


QUADRANGLE  LOCATION 


MARION  CENTER 


CROP  LINE  AND  MINED  OUT  AREAS  OF  THE 


LOWER  KITTANNING  COAL 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 


74 


MARION  CEfTTER  QUADRAMQLE 
PENNSYLVANIA  - INDIANA  CO 
7.3  W NUTE  3ER.EJ4  rrOPOORAPMiC, 


SOURCES 

Crop  line  from  unpublished  map  by  W.  A.  Bragonier.  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  of  the 
Middle  Kittanning 
coal 


Extent  of  known 
strip  mining 


MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 
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EXPLANATION 


Crop  line  of  the 
Upper  Kittanning 
coal 


Extent  of  known 
strip  mining 
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LA  Kit  I 
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Mpttarnfl  Mill 


CJTWe 


MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 


ICLYMERI 


SCALE  ~1  62500 


ROAD  CLASSIFICATION 


SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com 
pany  (1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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MARION  CENTER  GUADRANOLE 
PENNSYLVANIA  - INDIANA  <X 
7 5 MINUTE  SERIES  fTORCO PARMiC 


SCALE  ~1 -62500 


Crop  line  of  the 
Lower  Freeport  coal 


Extent  of  known 
strip  mining 


Extent  of  known 
deep  mining 


EXPLANATION 


MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 
Limits  of  known  deep 
mining  — approximate 


SOURCES 

Crop  line  from  unpublished  map  by  W A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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SCALE  ~ 1:62500 

^ ^ ^ :x-- 


EXPLANATION 


Crop  line  of  the 
Upper  Freeport  coal 


Extent  of  known 
strip  mining 


Extent  of  known 
deep  mining 


MARION  CENTER 


...  c 


MAP  RELIABILITY 


Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 
Limits  of  known  deep 
mining  — approximate 


SOURCES 

Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986) 
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EXPLANATION 

CROP  LINES 
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Upper  Freeport  coal 

Lower  Freeport  coal 

uk^^ 

Upper  Kittanning 
coal 

_ — mk'^^ 

Middle  Kittanning 
coal 


Lower  Kittanning 
coal 
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Anticline 

Showing  axial-plane  trace 
and  direction  of  plunge. 


A 

Syncline 

Showing  axial-plane  trace 
and  direction  of  plunge. 


-1200’ 


Structure  contour 
Altitude  of  the  base  of  the 
Upper  Freeport  coal,  in  feet 
above  mean  sea  level.  Con- 
tour interval  20  feet. 


MAP  RELIABILITY 
Coal  crop  lines  — good 
Structure  contours— good 


1740 


SCALE  -'-1:62500 


If  IIP  Ilf  If  JACKSONVILLE  ANTICLINE  75 


SOURCES 

Crop  line  of  the  Upper  Kittanning  coal  slightly  modified  by  A.  D. 
Glover  from  unpublished  map  by  W A Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986),  based  on  interpretation 
of  topographic  map. 

Other  crop  lines' from  unpublished  map  by  Bragonier  (1986). 
Structure  contours  slightly  modified  by  A.  D.  Glover  from  unpub- 
lished map  by  Bragonier  (1986)  using  unpublished  data. 
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EXPLANATION 


Crop  line  of  the 
Brookville  coal 


Extent  of  known 
strip  mining 


Extent  of  known 
deep  mining 


SCALE  ~1 : 62500 


CROP  LINE  AND  MINED-OUT  AREAS  OF  THE 

BROOKVILLE  COAL 


McGEES  MILLS 


MAP  RELIABILITY 


Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 
Limits  of  known  deep 
mining  — approximate 


SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  by 
W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  based  on  interpretation  of  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  ( 1 986) 
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CLARION  COAL 


McGEES  MILLS 


EXPLANATION 


Crop  line  of  the 
Clarion  coal 


Extent  of  known 
strip  mining 


MAP  RELIABILITY 


Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 


SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 


EXPLANATION 


Crop  line  of  the 
Lower  Kittanning 
coal 


Extent  of  known 
strip  mining 


SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 


EXPLANATION 


Crop  line  of  the 
Middle  Kittanning 
coal 


SOURCES 

Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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CROP  LINE  AND  MINED  OUT  AREA  OF  THE 
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MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 
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EXPLANATION 
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coal 


Extent  of  known 
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MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 


Crop  line  of  the 
Upper  Freeport  coal 


Extent  of  known 
strip  mining 


EXPLANATION 


SOURCES 

Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Altitude  of  the  base  of  the 
Lower  Freeport  coal,  in  feet 
above  mean  sea  level.  Con- 
tour interval  20  feet. 
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Brookville  coal 


MAP  RELIABILITY 

Coal  crop  lines— good 
Structure  contours  — good 
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SOURCES 


Crop  lines  of  the  Brookville  and  Mercer  coals  modified  by  A.  D. 
Glover  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986),  based  on  interpretation 
of  topographic  map. 

Crop  lines  of  the  Upper  Freeport  and  Middle  Kittanning  coals 
from  unpublished  map  by  Bragonier  (1986). 

Other  crop  lines  slightly  modified  by  A.  D.  Glover  from  unpub- 
lished map  by  Bragonier  (1986)  based  on  interpretation  of 
topographic  map 

Structure  contours  from  unpublished  map  by  Bragonier  (1 986). 
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SOUTH.  BB( 


EXPLANATION 


Crop  line  of  the 
Middle  Kittanning 
coal 


Extent  of  known 
strip  mining 


MAP  RELIABILITY 
Coal  crop  line  — good  to 
very  good 

Limits  of  known  strip 
mining  — approximate 


430  000 
feeT 


SCALE  ~ 1:62500 


SOURCES 


Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com 
pany  (1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic  map 
and  unpublished  information  from  Rochester  and  Pittsburgh  Coal 
Company  (1991). 
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EXPLANATION 


Crop  line  of  the 
Upper  Kittanning 
coal 


Extent  of  known 
strip  mining 


Extent  of  known 
deep  mining 


MAP  RELIABILITY 
Coal  crop  line— good  to 
very  good 

Limits  of  known  strip 
mining  — approximate 
Limits  of  known  deep 
mining  — approximate 


SOURCES 


SCALE  ~ 1:62500 


Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  maps  by  Bragonier 
(1986.  1991). 
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EXPLANATION 


Crop  line  of  the 
Upper  Freeport  coal 


Extent  of  known 
strip  mining 


Extent  of  known 
deep  mining 


MAP  RELIABILITY 
Coal  crop  line— good  to 
very  good 

Limits  of  known  strip 
mining  — approximate 
Limits  of  known  deep 
mining  — approximate 


y; 

SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  maps  by  Bragonier 
(1986,  1991). 
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EXPLANATION 


Crop  line  of  the 
Pittsburgh  coal 


Extent  of  known 
strip  mining 


Extent  of  known 
deep  mining 
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MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 
Limits  of  known  deep 
mining  — approximate 


isidltC 


SCALE 


SOURCES 


Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map,  unpublished  map  from  Pennsylvania  Department  of  En- 
vironmental Resources,  Bureau  of  Mining  and  Reclamation 
(1982),  and  unpublished  data  from  Rochester  and  Pittsburgh 
Coal  Company  (1991). 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986) 
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A 
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Showing  axial-plane  trace 
and  direction  of  plunge. 
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Syncline 
Showing  axial-plane  trace  2 
and  direction  of  plunge.  | 
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Structure  contour 
Altitude  of  the  base  of  the 
Upper  Freeport  coal,  in  feet  f*j 
above  mean  sea  level.  Con- 
tour interval  20  feet. 


MAP  RELIABILITY 
Coal  crop  lines  — good  to 
very  good 

Structure  contours— good 


1 550  000  FEET  «3S 


SOURCES 

Crop  line  of  the  Sewickley  coal  based  on  unpublished  data. 
Other  crop  lines  slightly  modified  by  A.  D.  Glover  from  unpub- 
lished map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal 
Company  (1986),  based  on  interpretation  of  topographic  map. 
Structure  contours  slightly  modified  by  A.  D.  Glover  from  unpub- 
lished map  by  Bragonier  (1986)  using  unpublished  data. 
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MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 


SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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MAP  RELIABILITY 
Coal  crop  line  — good  to 
very  good 

Limits  of  known  strip 
mining  — approximate 
Limits  of  known  deep 
mining  — approximate  k 


SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1986). 
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ZE  QUADRANGLE 


MAP  RELIABILITY 
Coal  crop  line— good 
Limits  of  known  strip 
mining  — approximate 


««  1620  000  FEET 


SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  of  the 
Upper  Kittanning 
coal 
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MAP  RELIABILITY  k 
Coal  crop  line  — good  to 
very  good 

Limits  of  known  strip  S 
mining  — approximate  ^ 
Limits  of  known  deep 
mining  — approximate 
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SCALE  ~1  62500 


SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
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Crop  line  of  the 
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deep  mining 
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Limits  of  known  strip 
mining  — approximate 
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mining  — approximate 
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SOURCES 

Crop  lines  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com 
pany  (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  maps  by  Bragonier 
(1986.  1991). 


t 


NEW  FLORENCE 

CROP  LINE  AND  MINED  OUT  AREAS  OF  THE 


LOWER  FREEPORT  COAL 


* 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 


96 
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Crop  line  of  the 
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MAP  RELIABILITY 
Coal  crop  line  — good  to 
very  good 

Limits  of  known  strip 
mining  — approximate 
Limits  of  known  deep 
mining  — approximate 
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SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986).  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  maps  by  Bragonier 
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Lower  Freeport  coal 


Structure  contour 

Altitude  of  the  base  of  the 
Lower  Kittanning  coal,  in 
feet  above  mean  sea  level. 
Contour  interval  20  feet.  21 


MAP  RELIABILITY 
Coal  crop  lines  — good  to 
very  good 

Structure  contours— good 
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SOURCES 

Crop  lines  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Structure  contours  slightly  modified  by  A.  D.  Glover  from  un- 
published map  by  Bragonier  (1986)  using  unpublished  data. 
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MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 
Limits  of  known  deep 
mining  — approximate 


SOURCES 

Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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unpublished  map  by  Bragonier  (1986). 
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Upper  Freeport  coal 


Lower  Freeport  coal 


Anticline 

Showing  axial-plane  trace 
and  direction  of  plunge. 


Syncline 

Showing  axial-plane  trace 
and  direction  of  plunge. 


Structure  contour 
Altitude  of  the  base  of  the 
Upper  Freeport  coal,  in  feet 
above  mean  sea  level.  Con- 
tour interval  20  feet. 


MAP  RELIABILITY 
Coal  crop  lines  — good 
Structure  contours— good 
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Crop  lines  from  unpublished  map  by  W A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Structure  contours  very  slightly  modified  by  A.  D.  Glover  from 
unpublished  map  by  Bragonier  (1986)  using  unpublished  data. 
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Coal  crop  line— very  good 
Limits  of  known  strip 
mining  — approximate 
Limits  of  known  deep 
mining  — approximate 
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SCALE  ~ 1:62500 


Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany  (1986),  based  on  interpretation  of  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic  I 
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Limits  of  deep  mining  from  unpublished  map  by  Bragonier  (1 986) 
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Structure  contour 

Altitude  of  the  base  of  the 
Upper  Freeport  coal,  in  feet 
above  mean  sea  level.  Con- 
tour interval  20  feet. 
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MAP  RELIABILITY 
Coal  crop  lines  — fair  to 
very  good 

Structure  contours— good 
to  very  good 
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SOURCES 


Crop  line  of  the  Upper  Freeport  coal  slightly  modified  by  A.  D 
Glover  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986),  based  on  interpretation 
of  topographic  map. 

Other  crop  lines  from  unpublished  map  by  Bragonier  (1986) 
Structure  contours  very  slightly  modified  by  A.  D.  Glover  from 
unpublished  map  by  Bragonier  (1  986)  using  unpublished  data. 
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Showing  axial-plane  trace 
and  direction  of  plunge. 
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Structure  contour 
Altitude  of  the  base  of  the 
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feet  above  mean  sea  level.  j 
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MAP  RELIABILITY 
Structure  contours— fair 
to  good 


SOURCES 

Structure  contours  by  A.  D.  Glover  based  on  extension  of  struc- 
ture contours  in  adjacent  areas  (unpublished  maps  by  W.  A. 
Bragonier,  Rochester  and  Pittsburgh  Coal  Company  [1  986),  and 
Skema,  V.  W.  [1988],  Coal  resources  of  Westmoreland  County, 
Pennsylvania  — Part  1 , Coal  crop  lines,  mined-out  areas,  and 
structure  contours.  Pennsylvania  Geological  Survey,  4th  ser., 
Mineral  Resource  Report  94,  Pt.  1 , p.  98). 
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SOURCES 

Crop  line  slightly  modified  by  A D.  Glover  from  unpublished  map 
by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  based  on  interpretation  of  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic  map 
Location  of  deep-mine  opening  from  unpublished  map  by  Bragonier 
(1986). 
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SOURCES 

Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  by 
W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  ( 1 986) 
and  unpublished  map  from  U.S.  Bureau  of  Mines. 
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MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 


SCALE  ~ 1:62500 


Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  by 
W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  based  on  interpretation  of  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 
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SOURCES 


Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  by 
W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
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(1986),  based  on  interpretation  of  topographic  map. 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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MAP  RELIABILITY 
Coal  crop  line  — good 
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mining  — approximate 
Limits  of  known  deep 
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Crop  line  modified  by  A.  D.  Glover  from  unpublished  map  by 
W.  A Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  ( 1 986). 
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SOURCES 

Crop  line  mouified  by  A.  D.  Glover  from  unpublished  map  by 
W A Bragonier,  Rochester  and  Pittsburgh  Coal  Company 
(1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  and  location  of  deep-mine  opening  from 
unpublished  map  by  Bragonier  (1986) 
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coal 
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Showing  axial-plane  trace  Ml 
and  direction  of  plunge.  Ujj 


Syncline 

Showing  axial-plane  trace 
and  direction  of  plunge. 


Structure  contour 

Altitude  of  the  base  of  the 
Upper  Freeport  coal,  in  feet 
above  mean  sea  level.  Con- 
tour interval  20  feet. 


MAP  RELIABILITY 
Coal  crop  lines  — good  to 
very  good 

Structure  contours— good 
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SOURCES 


Crop  line  of  the  Brookville  coal  slightly  modified  by  A.  D.  Glover 
from  unpublished  map  by  W.  A.  Bragonier,  Rochester  and  Pitts- 
burgh Coal  Company  (1986),  based  on  interpretation  of  topo- 
graphic map. 

Other  crop  lines  modified  by  A.  D.  Glover  from  unpublished  map 
by  Bragonier  (1986)  based  on  interpretation  of  topographic  map 
Structure  contours  slightly  modified  by  A.  D.  Glover  from  unpub- 
lished map  by  Bragonier  (1986)  using  unpublished  data. 
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UPPER  KITTANNING  COAL 


MAP  RELIABILITY 
Coal  crop  line— good 
Limits  of  known  strip 
mining  — approximate 
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SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 
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SOURCES 

Crop  line  slightly  modified  by  A.  D.  Glover  from  unpublished 
map  by  W.  A Bragonier,  Rochester  and  Pittsburgh  Coal  Com 
pany  (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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MAP  RELIABILITY 
Coal  crop  line  — good 
Limits  of  known  strip 
mining  — approximate 
Limits  of  known  deep 
mining  — approximate 


SOURCES 

Crop  line  slightly  modified  by  A.  D Glover  from  unpublished 
map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 

Limits  of  deep  mining  from  unpublished  maps  by  Bragonier 
(1986,  1991)  and  unpublished  map  from  Tunnelton  Mining 
Company  (1991). 
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Showing  axial-plane  trace 
and  direction  of  plunge. 
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Structure  contour 
Altitude  of  the  base  of  the 
Upper  Freeport  coal,  in  feet 
above  mean  sea  level.  Con- 
tour interval  20  feet. 


fannittt  ■ 
Haven;* . 


MAP  RELIABILITY 
Coal  crop  lines  — good 
Structure  contours— good 
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map  by  W A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Structure  contours  slightly  modified  by  A.  D.  Glover  from  un- 
published map  by  Bragonier  (1986)  using  unpublished  data. 
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Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  deep  mining  from  unpublished  map  by  Bragonier  ( 1 986) . 
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Crop  line  from  jnpublished  map  by  W.  A.  Bragonier,  Rochester 
and  Pittsburgh  Coal  Company  (1986). 

Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
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Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  from  unpublished  map  by  W.  A.  Bragonier,  Rochester 
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map. 
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| Structure  contours  modified  by  A.  D.  Glover  from  unpublished 
map  by  Bragonier  (1986)  using  unpublished  data. 
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pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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pany (1986),  based  on  interpretation  of  topographic  map 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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map  by  W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Com- 
pany (1986),  based  on  interpretation  of  topographic  map. 
Structure  contours  very  slightly  modified  by  A.  D.  Glover  from 
unpublished  map  by  Bragonier  (1986)  using  unpublished  data. 
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pany (1986),  based  on  interpretation  of  topographic  map. 
Limits  of  strip  mining  based  on  interpretation  of  topographic 
map. 
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Crop  line  of  the  Lower  Kittanning  coal  from  unpublished  map  by 
W.  A.  Bragonier,  Rochester  and  Pittsburgh  Coal  Company  (1986). 
Crop  lines  of  the  Brookville  and  Mercer  coals  modified  by  A.  D 
Glover  from  unpublished  map  by  Bragonier  (1 986)  based  on  in- 
terpretation of  topographic  map. 

Other  crop  lines  slightly  modified  by  A.  D.  Glover  from  unpub- 
lished map  by  Bragonier  (1986)  based  on  interpretation  of 
topographic  map. 

Structure  contours  slightly  modified  by  A.  D.  Glover  from  unpub- 
lished map  by  Bragonier  (1986)  using  unpublished  data. 
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Structure  contours  by  A.  D.  Glover  based  on  extension  of  struc- 
ture contours  in  adjacent  areas  (unpublished  maps  by  W.  A. 
Bragonier,  Rochester  and  Pittsburgh  Coal  Company  [1986],  and 
Skema,  V.  W.  [1988],  Coal  resources  of  Westmoreland  County, 
Pennsylvania— Part  1 , Coal  crop  lines,  mined-out  areas,  and 
structure  contours,  Pennsylvania  Geological  Survey,  4th  ser., 
Mineral  Resource  Report  94,  Pt.  1,  p.  127). 
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